We have recently reported that when peroral gut lavage with a non-absorbable fluid is used for bowel cleansing, the clear fluid passed per rectum at the end of the procedure (whole gut lavage fluid, WGLF) is essentially a gut perfusate.4 For research purposes the lavage is supervised by an experienced nurse with a defined protocol for fluid ingestion, to give a gut perfusion rate of around 20 ml per minute. Blood loss during the test, from any level of the gastrointestinal tract, can be detected and measured by assay of haemoglobin (Hb) in WGLF.5 We have used this new test in a series of patients with iron deficiency anaemia in order to assess which of the gastrointestinal lesions detected are chronically and continuously bleeding, and which are probably not doing so.
Iron deficiency anaemia may be the only clinical manifestation of ulcerative oesophagitis, benign or malignant gastric ulcer, duodenal ulcer, large benign colonic polyps, or colonic cancer. Thus, it is normal clinical practice to examine the upper and lower gastrointestinal tract by x ray or endoscopy, or both, in patients with unexplained iron deficiency. High detection rates for lesions capable of causing blood loss are reported -for example, 57%, 60%, and 70% respectively in recent series from the USA,1 Australia,2 and England.3 Accurate measurements of the amounts of blood lost into the gut in these patients have not been performed, however, and so the cause-effect relationships between the lesions detected and the anaemia remain uncertain.
We have recently reported that when peroral gut lavage with a non-absorbable fluid is used for bowel cleansing, the clear fluid passed per rectum at the end of the procedure (whole gut lavage fluid, WGLF) is essentially a gut perfusate.4 For research purposes the lavage is supervised by an experienced nurse with a defined protocol for fluid ingestion, to give a gut perfusion rate of around 20 ml per minute. Blood loss during the test, from any level of the gastrointestinal tract, can be detected and measured by assay of haemoglobin (Hb) in WGLF. 5 We have used this new test in a series of patients with iron deficiency anaemia in order to assess which of the gastrointestinal lesions detected are chronically and continuously bleeding, and which are probably not doing so.
Patients and methods

PATIENTS
Forty two patients referred to gastrointestinal physicians with unexplained iron deficiency anaemia were investigated over an 18 month period. Twenty six were women aged between 40 and 85 years (median 66) and 16 were men aged between 43 and 86 years (median 72). Entry criteria were a low blood Hb concentration (<130 g/l in men, <115 g/l in women) together with two of the following: low mean cell volume (<76 fl), low serum ferritin (<10 ,ug/l), low serum iron (<14 gumolIl), and reticulocyte response with rise in Hb after oral iron treatment.
In One woman developed dysphagia while being investigated; five patients reported dyspepsia, three heartburn, one constipation, and two diarrhoea. There were 10 patients whose diet was clearly deficient in iron-containing foods (as judged at clinical interview by one of us (AF, AW, or MM); formal dietary assessment was not performed. Nine patients had been taking NSAIDs when the anaemia was diagnosed but at the time of their gastrointestinal investigations the drugs had been withdrawn from eight of the nine. Four patients had been on long term anticoagulant therapy, which had been stopped in one case. There was a further patient with a bleeding diathesis due to idiopathic thrombocytopenic purpura and one woman with alcoholic liver disease also had abnormal coagulation.
MALABSORPTION
Twelve patients had a gastric abnormality likely to lead to iron malabsorption. Seven of the 12 had had a partial gastrectomy for peptic ulcer disease many years previously and the other five had atrophic gastritis.
Small bowel biopsy tissue from one woman with no gastrointestinal symptoms and a diet deficient in iron showed pathology typical of coeliac disease. Coeliac disease was probable in one other patient with an oesophageal carcinoma. She had old rickets and gave a history of macrocytic anaemia with a normal Schilling test 25 years ago; unfortunately the endoscopist had not taken a duodenal biopsy but ELISAs were positive for serum IgA and WGLF IgA antibodies to gliadin.7 OTHER GASTROINTESTINAL DISEASES DETECTED Standard x ray and endoscopic investigations produced many positive results, including six carcinomas (Table I) . Indeed there were only seven patients in whom no lesion was found: Previously taking NSAID Current on NSAID Poor diet:
Iron deficient diet patients with iron deficiency anaemia. In 28 patients, one or more gastrointestinal disease was detected by imaging or endoscopy, or both; in 10 the diet was judged by an experienced clinician to be deficient in iron; and 14 patients had diseases associated with iron malabsorption. As shown, there was significant overlap between these groups and with the presence of other relevant factors such as use of non-steroidal anti-inflammatory drugs (NSAIDs) or coagulation abnormality.
two of these had iron deficient diets. one had alcoholic liver disease, one had previously taken NSAIDs, leaving only three of the 42 patients for whom we had completely negative findings (Fig 1) .
MEASUREMENT OF GASTROINTESTINAL
BLEEDING
Values for WGLF Hb in the 37 volunteers and patients with a normal gastrointestinal tract, ranged from 1 0-5.4 ,g/ml (mean 2.50, SD 1 13). We have therefore set the reference range for this measurement as 1-5 pug/ml. 6 ,ug/ml, 1.2 ml/d, oesophageal cancer 6 ,ug/ml, 1.3 ml/d). Two patients had WGLF Hb concentrations of 10 and 12 ,ug/ml, with calculated blood losses of borderline clinical significance at 2.0 and 2-1 ml/d, and there were only eight patients with unequivocally high values (taken as WGLF Hb >10 pug/ml, and calculated blood loss >2 ml/d during the lavage procedure) (Fig 2) . This group included all four patients with colon cancer (blood losses 5-132 ml/d).
Discussion
In view of the very high rates of detection of gastrointestinal diseases in anaemic patients, it has been entirely reasonable to assume that chronic blood loss from the gut is the commonest cause of iron deficiency anaemia in men and in postmenopausal women.8 Lack of correlation with positive faecal occult blood test has generally been attributed to deficiencies in the guaiac based faecal occult blood methods, which are relatively insensitive and preferentially detect blood loss from the distal gastrointestinal tract. A further factor is that bleeding may occur in the form of multiple intermittent episodes, rather than as a continuous ooze.
The Figure 1 ) and diagnosis, for the eight patients in whom gastrointestinal blood loss (based on the whole gut lavage fluid test) was estimated to be more than 2 ml daily.
perfusion fluid as an assay material overcomes the need for dietary restrictions and unpleasant faecal collections, and specimens can be obtained when peroral gut lavage is being used to cleanse the bowel before colonic investigations. The reference range for WGLF Hb concentrations, [1] [2] [3] [4] [5] (10) , gross gastrointestinal abnormality (34 in 28 patients), malabsorption (14) , coagulation problems (6), and NSAID use (9 
